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Infrared spectra were obtained with a Midac Corporation Prospect 4000 FT-IR spectrometer. Thin film samples in attenuated total reflectance (ATR) mode on a germanium window was used.
Electrospray ionization (ESI) mass spec data were collected using a Bruker BioTOF II (ESI-TOF) instrument. PEG was added to analyte samples as an internal calibrant for high-resolution mass spectral (HRMS) measurements. The samples were introduced as solution in methanol.
Flash chromatography was carried out on E. Merck silica gel (230-400 mesh). Thin layer chromatography (TLC) was done on plastic-backed plates of silica gel. Material was visualized by UV irradiation or with a solution of ceric ammonium molybdate followed by heating.
MPLC refers to medium pressure liquid chromatography (50-200 psi) performed on hand-packed silica gel columns (25-35 µm, 60 Å pores). A Fluid Metering Incorporation (FMI) pump and a Waters R401 differential refractive index detector were used.
Reactions done under anhydrous conditions were carried out in flame-or oven-dried glassware under an atmosphere of nitrogen. Anhydrous methylene chloride and THF were passed through a column of activated alumina immediately before use. The reaction temperatures reported are the temperature of the external heating or cooling bath. HDDA-initiated reactions, including many that were carried out at temperatures above the boiling point of the solvent, were typically done in a threaded vial that was closed with an inert, Teflon ® -lined screw-cap.
Procedures are given for preparation of all new compounds specifically shown in the manuscript. Copies of their 1 H and 13 C NMR spectra are also provided. A citation is provided for each known compound that was used; these are not given a unique structure number.
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II. Preparation and characterization data for all key compounds
General Procedure for these HDDA cycloisomerization reactions
The indicated triyne (or tetrayne) precursor was added to a glass vial. 1,2-Dichloroethane (DCE) was added to bring the concentration of the multi-yne to 0.02 M. The indicated trapping agent (2 equiv) was then added. The vial was sealed with a Teflon-lined cap and placed in an oil bath held at 100 or 120 °C. After 15 h, the reaction vessel was allowed to cool to room temperature and concentrated, and the residue was then purified by flash column chromatography or medium pressure liquid chromatography (MPLC) on silica gel. 26 mg, 188 µmol), and DCE (5 mL). After 15 h at 100 °C, the cooled solution was partitioned between EtOAc and 30% aqueous n-butylamine (to remove excess enal, which had a very similar R f on silica gel to that of 17a). The EtOAc layer was dried (Na 2 SO 4 ), filtered, and concentrated. Purification of the residue by MPLC (hexanes: ethyl acetate = 5:1) gave the spirocyclic product 5' Because this product contains a CF 3 group, the resonances for several carbon atoms in the 13 C NMR spectrum of 17d are observed as quartets; for each, the midpoint of the multiplet (i.e., the actual chemical shift) is given in the line listing. 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 (ppm) 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 (ppm) -10  0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180  190  200  210 f1 (ppm) 0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170 f1 (ppm) 
C NMR
125 MHz CDCl3, 298 K 12.8 12.9 21.6 28.7 34.9 75.7 80.0 117.6 119.5 121.9 122.2 122.7 123.3 123.4 123.4 124.0 124.4 126.1 126.9 127.1 127.2 128.3 128.9 131.3 137.2 141.8 144.9 150.4 155.
